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(57) Abstract 

In a circular knitting machine, a series of nozzles (15) are positioned closely adjacent to points (13) at which the knitting takes place. 
A ran unit (19) draws air in through the nozzles (15) via ducting (16) and thereby creates a localised suction effect at the knitting points 
(13). The air is then passed to a duct (20) which extends over the top of the knitting machine proper, and is emitted through a series of 
peripheral ducts (21) in a downward direction and towards feed devices (14) which feed yam to the knitting points (13). In a modified 
arrangement (Fig. 2), the ducting (16) is replaced by a single central duct (30) which terminates just above the level of the knitting points 
(13) to create a generally annular suction area (33). 
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Title: Cleaning System For Knitting Machines 

This invention relates to a knitting machine having a cleaning 
system for removing lint* 

The • generation of lint when knitting cotton yarn occurs in two 
main areas: firstly, around wheels which feed the yarn to the 
machine (where there are many contact points at which fibres 
are released from the yarn), and secondly at the knitting 
points themselves (again due to contact between the yarn and 
the machine components, but also due to yarn-yarn contact 
during loop formation). It is undesirable that this lint 
should become deposited on sensitive mechanisms of the 
knitting machine- Accordingly, current practice is to mount 
fans on the machine which rotate or reciprocate in the 
appropriate areas. 

Typically, axial fans are mounted to rotate/reciprocate in the 
centre of the machine, on the one hand at the level where the 
feed wheels are mounted, and on the other hand inside the 
needle cylinder, blowing air outwardly through the needles, 
yarn feed points, etc. There are, however, drawbacks with 
this existing technology. Because the air around the machine 
is generally lint laden, blowing such air at parts required to 
be kept clean is not good practice. Inevitably, this lint 
laden air is entrained through the fans and therefore directed 
at the sensitive mechanisms. Moreover, many of the air 
streams created by these fans are at best horizontal (in the 
case of the needle cylinder fans, blowing radially outwards) 
and in many cases are pointed partially upwards. For this 
reason, lint which is removed is directed to float off into 
the surroundings, causing problems of contamination on 
adjacent machines, etc. In addition, the air flow over a 
given part of the machine is intermittent due to the 
rotation/reciprocation of the fan assemblies to cover all 
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areas. Furthermore, these fan systems require "slip ring" 
electrical transmission boxes and multiple fans to reach the 
relevant areas, giving rise to maintenance problems. 

As an alternative to this, cleaning can be performed by means 
of compressed air. Although this has the advantage that the 
air blown over the various parts of the machine is clean, 
compressed air systems are nevertheless rather expensive. 

It is an object of the present invention to obviate or 
mitigate these problems. 

According to the present invention, there is provided a 
knitting machine in which yarn is knitted at knitting points 
and is fed to the knitting points by feed devices, the 
knitting machine comprising at least one suction duct disposed 
at or closely adjacent to the knitting points, air circulation 
means operative to draw air in through the suction duct or 
ducts and thereby create a localised suction effect at the 
knitting points, duct means to which air is passed by the air 
circulation means and from which said air is emitted towards 
the yarn feed devices, and filter means through which the air 
passes in between being drawn in through the suction duct or 
ducts and being emitted from the duct means. 

Desirably, the air is emitted from the duct means towards the 
yarn feed devices in a downward (and preferably substantially 
vertical) direction. 

Advantageously, the knitting machine is a circular knitting 
machine, and the air circulation means is disposed generally 
centrally thereof. 

Conveniently, the air circulation means comprises a single fan 
unit which is connected to the suction duct or ducts by way of 
a duct or ducting. 



2 



WO 95/09259 



PCT/GB94/02131 



Preferably, the duct means communicates with a first ch amb er 
which extends abov the knitting machine proper, the filter 
means is disposed in a second chamber positioned below the 
first chamber, and the air circulation means is operative to 
draw air from the second chamber and emit said air into the 
first chamber. In this case, the air circulation means is 
desirably a centrifugal fan unit which is disposed in the 
first chamber. 

Said at least one suction duct can comprise a series of 
nozzles each of which is disposed adjacent to a respective one 
of the knitting points. Alternatively, said at least one 
suction duct can comprise an arcuate duct which extends across 
the knitting points. 

The invention will now be further described, by way of example 
only, with reference to the accompanying drawings, in which: 

Figure 1 is a schematic sectional side view of a knitting 
machine according to the present invention; and 

Figures 2 and 3 are schematic sectional side views of two 
modified forms of knitting machine, also according to the 
present invention. 

Referring first to Figure 1, the illustrated knitting machine 
is of the circular type and contains a cylindrical bed 10 on 
which needles 11 are mounted for sliding movement in a 
conventional manner, for knitting yarn at knitting points 12. 
Yarn is supplied to the knitting points at feed points 13 by 
way of respective feed devices 14 which are mounted in a 
circular array around the upper part of the knitting machine. 

Closely adjacent to the knitting points 12 there are provided 
suction, ducts in the form of a series of nozzles 15 which 
communicate via ducting 16 with a manifold chamber 17 in which 
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a filter 18 is disposed. A centrifugal fan unit 19 is 
positioned directly above the chamber 17 within a further 
chamber 20. The ducting 16 , chamber 17 and fan unit 19 are 
all positioned centrally of the knitting machine , while the 
chamber 20 extends over the top of the latter beneath a canopy 
20 1 . At its periphery the canopy 20 1 has a series of ducts 
21 which communicate with the chamber 20 and which have 
openings 22 directed substantially vertically towards the feed 
devices 14. A horizontal plate 23 seals the bottom of the 
chamber 20 from the remainder of the knitting machine. 

In use, the fan unit 19 draws air in through the nozzles 15, 
thereby creating a localised suction effect at the knitting 
points 12. Because it is possible to apply considerable 
suction forces in very close proximity to the lint sensitive 
areas of the needles 11 and the feed points 13 , this is highly 
efficient in removing lint generated at the knitting points, 
and ensures the lint is not blown over sensitive components of 
the machine. The air is then drawn up through the ducting 16 
to the chamber 17 where it passes through the filter 18 to 
remove the entrained lint. Thereafter , the air is drawn 
vertically upwardly from the chamber 17 into the fan unit 19 
itself and is emitted from the latter outwardly into the 
chamber 20 in a generally radial direction. This 
configuration of the chambers 17 and 20 and the fan unit 19 
takes maximum advantage of the centrifugal properties of the 
latter. Finally, the air is emitted through the openings 22 
in the ducts 21, to flow downwardly over the feed devices 14 
in a substantially vertical direction. Lint generated by 
contact of the yarn with those devices is thereby entrained in 
the downward air flow and is pushed to the floor of the 
workroom in which the knitting machine is disposed, where it 
settles and can be collected by conventional means. Such 
settlement on the floor is preferable to having the lint air 
borne in the surrounding environment. 
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The filter can be cleaned periodically, or alternatively can 
be in the form of a disc which is rotated against a suction 
nozzle so that the accumulated lint is continuously removed. 

By using the cleaning system described above, lint can be 
effectively removed from the most sensitive lint generation 
points using only a single fan unit disposed centrally of the 
knitting machine, thereby avoiding the need for multiple fans 
and for complicated slip ring assemblies and mounting 
bracketry. Moreover, the air flowing through the system is 
put to two important uses, namely cleaning both the knitting 
points and the yarn feed devices. Furthermore/ the overall 
arrangement is highly compact and requires no externally 
housed fans, filters, etc. 

Figure 2 shows a modified form of knitting machine in which 
the nozzles IS and the ducting 16 are replaced by a 
cylindrical chamber 30 which is disposed centrally of the 
knitting machine. The chamber 30 extends vertically 
downwardly from the manifold chamber 17 and terminates at a 
level just above that of the needles 12 and the feed points 
13. At its lower end at least, the width of the chamber 30 
corresponds approximately to that of the circular needle bed 
(designated 31) and of the feed ring (designated 32). A 
generally annular or arcuate suction duct 33 is thus created 
at the bottom end of the chamber 30 and adjacent to the 
needles 12 and the feed points 13. The side wall of the 
chamber 30 is preferably made from transparent material. 

In addition, the outer periphery of the canopy 20 is now 
configurated to turn the air stream inwardly as well as 
downwardly through the feed devices 14, and thence towards the 
suction area 33. 

These modifications have the effect of isolating the air 
circulation within the knitting machine from the surrounding 
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environment. Where several such machines are provided in a 
work room, this is important in preventing cross-contamination 
(e.g. of coloured lint) between the machines. 

Figure 3 shows a further modification wherein the fan unit 19 
is disposed remotely from the knitting machine and 
communicates with the cylindrical chamber 30 by way of a duct 
34, air being fed back from the fan 19 to the feed devices 14 
by way of a further duct 35. The fan unit 19 is positioned at 
ground level for ease of maintenance, and the ducts 34 and 35 
are of generally arched configuration to allow an operator 
all-round access to the knitting machine itself. A filter bag 
36 is positioned at a lower end of the duct 34, and the air is 
sucked through this bag immediately prior to passing through 
the fan unit 19. The bag 36 is also disposed at or around 
ground level for ease of replacement and/or cleaning. 
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Claims 

1. A knitting machine in which yarn is knitted at knitting 
points and is fed to the knitting points by feed devices, 
the knitting machine comprising at least at least one 
suction duct disposed at or closely adjacent to the 
knitting points, air circulation means operative to draw 
air in through the suction duct or ducts and thereby 
create a localised suction effect at the knitting points, 
duct means to which air is passed by the air circulation 
means and from which said air is emitted towards the yarn 
feed devices, and filter means through which the air 
passes in between being drawn in through the suction duct 
or ducts and being emitted from the duct means, 

2. A knitting machine as claimed in claim 1, wherein the air 
is emitted from the duct means towards the yarn feed 
devices in a downward direction. 

3. A knitting machine as claimed in claim 2, wherein the air 
is emitted from the duct means towards the yarn feed 
devices in a substantially vertical direction. 

4. A knitting machine as claimed in any preceding claim, 
wherein the air circulation means comprises a single fan 
unit which is connected to the suction duct or ducts by 
way of a duct or ducting. 

5. A knitting machine as claimed in any preceding claim, in 
the form of a circular knitting machine wherein the air 
circulation means is disposed generally centrally 
thereof . 

6. A knitting machine as claimed in any preceding claim, 
wherein the duct means communicates with a first chamber 
which extends above the knitting machine proper, the 
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filter means is disposed in a second chamber positioned 
below the first chamber, and the air circulation means is 
operative to draw air from the second chamber and emit 
said air into the first chamber. 

7. A knitting machine as claimed in claim 6, wherein the air 
circulation means comprises a centrifugal fan unit which 
is disposed in the first chamber. 

8. A knitting machine as claimed in any preceding claim/ 
wherein said at least one suction duct comprises a series 
of nozzles each of which is disposed adjacent to a 
respective one of the knitting points. 

9. A knitting machine as claimed in any one of claims 1 to 
7 , wherein said at least one suction duct comprises an 
arcuate duct which extends across the knitting points. 
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